Introduction
In the Standard Model (SM) of particle physics, D + (s) 1 mesons can decay into ℓ + ν (where ℓ + is e, µ or τ ) through a virtual W + boson. The virtual W + boson is produced in the annihilation of the c and d(s) quarks. The decay rate of this process is determined by the wave-function overlap of the two quarks at the origin, and is parameterized by the D 
1 throughout this manuscript, charge conjugation is implied where G F is the Fermi coupling constant, V cd(s) is the c → d(s) Cabibbo-KobayashiMaskawa (CKM) matrix element [2] , m ℓ is the mass of the lepton, and m D . As the decay constant is related to the annihilation probability of the heavy and the light quarks inside the meson, they play an important role both in characterizing the properties of confinement and as absolute normalization of numerous heavy-flavor transitions, including semileptonic decays and non-leptonic decays of the mesons as well as mixing of neutral and anti-neutral meson pairs. For example, f B relates the measurements of the BB mixing ratio to CKM matrix elements. At present it is impossible to precisely determine f B + experimentally from the purely leptonic B + decay and is never possible to measure f . Today's running BES-III experiment focus on measurement of f D + .
Results at previous experiments
In 1988, MARK III collaboration first searched for the decay of D + → ℓ + ν and got no signal event. They set an upper limit on the decay constant at 90% C.L. to be f D + < 290 MeV. [3] . 
New results at BES-III experiment
The BES-III collaboration has collected 2.9 fb −1 of data at 3.773 GeV with BES-III detector [9] at the BEPC-II [10] during the time period from 2010 to 2011. In this section, we report measurements of the branching fraction for D + → µ + ν µ decay and the pseudoscalar decay constant f D + obtained by analyzing this data sample.
Nine non-leptonic D − decay modes 
where E beam is the beam energy, and | p mKnπ | is the magnitude of the momentum of the daughter particle mKnπ system. The M B distributions and the maximum likelihood fit results for the M B distributions of the nine D − tag modes are shown in Fig. 2 
Number of Events 
and other decays of D mesons (yellow) as well as from e + e − →non-DD decays (pink).
the D + → µ + ν µ final states, there should be only one candidate charged track, which is identified as muon. At BES-III, the µ + can be well identified with the Muon detector (MUC). Taking the difference of the passage lengths in MUC for difference types of the charged tracks, the candidate muon is required to have large passage length. Except for this, no extra good photon with energy greater than 300 MeV is allowed to be present. Figures 3(a) and (b) show the scatter-plots of the momentum of the identified muon satisfying the requirement for selecting
miss , where the blue box in Fig. 3(a) shows the signal region for D + → µ + ν µ decays. Within the signal region, there are 425 candidate events for D + → µ + ν µ decay. The two concentrated clusters out side of the signal region are from D + non-leptonic decays and some other background events. The events whose peak is around 0.25
L is missing. Projecting the events for which the identified muon momentum being in the range from 0.8 to 1.1 GeV/c onto the horizontal scale yields the M 2 miss distribution as shown in Fig. 3(c) . From this plot, we can see that the difficultly suppressed backgrounds from [8] are effectively suppressed due to that they use the MUC measurements to identify the muon. Detailed Monte Carlo studies show that there are 47.7 ± 2.3 ± 1.3 background events in 425 candidates for D + → µ + ν µ decays, where the first error is the MC statistical error and second is the systematic, which arises from uncertainties in the branching fractions or production cross sections for the source modes. After subtracting the number of background events, 377.3 ± 20.6 ± 2.6 signal events for D + → µ + ν µ decay are retained, where the first error is statistical and the second systematic arising from the uncertainty of the background estimation.
The overall efficiency for observing the decay where the first error is statistical and the second is systematic, which arises mainly from the uncertainties in the measured branching fraction (1.7%), the CKM matrix element |V cd | (0.3%), and the lifetime of the D + meson (0.7%) [2] . The total systematic error is 1.0%. 
Summary
Since the first attempt to search for the D + leptonic decay by the MARK-III experiment in 1988, many experiments have been making great efforts to search for and study the D + and D + s leptonic decays. At present, the most precise measurements of the decay constant of f D + is made by BES-III, which was first reported at Charm2012 [15] . They measured the branching fraction B(D + → µ + ν) = (3.74 ± 0.21 ± 0.06) × 10 −4 , f D + = (203.9 ± 5.7 ± 2.0) MeV and |V cd | = (0.222 ± 0.006 ± 0.005). In addition, more precise results on D + → τ + ν τ , e + ν e will be determined from the full BES-III data taken at 3.773 GeV in the near future, and results on D + s → τ + ν τ , µ + ν µ will be reported from the BES-III recent selected data at 4.010 GeV soon.
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